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(57) Abstract: 

PROBLEM TO BE SOLVED: To provide a DVD-R type 
information recording medium having improved light 
resistance and durability without impairing 
recording/reproducing characteristics and a method for 
recording information. 

SOLUTION: The heat mode type recording medium 
comprises a recording layer having a combination of 
organic dye and organic oxidizer so that they become a 



specific potential difference, a combination of them so 
that they become a specific potential difference or a 
combination of a dye compound having a specific 
chemical structure and organic oxidizer having a 
predetermined reducing potential on a surface of a 
transparent disc-like board having a pregroove including 
a track pitch of 0.6 to 0.9 urn and formed thereon at a side 
provided with the pregroove. A laser beam having a 
wavelength of 600 to 700 nm is emitted to the medium to 
record information on the medium. 
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<b<0. 2) OttHI-**wi:dSjgp*bV\ — ;S\ 
t&feSf<Og|>ffc«#:a (V) tt. 0. 5<b<l. 2 <JE 
lc»*b<tt. 0. 6<b<l. 1, *H£0. 6<b< 
1. 0, *%0*U<«, 0. 7<b<l. 0) <D^B 

[003 2] *»Hfc48V^Ttt. ±M<D& b 

(V) £«Wfb#J<DS7G*ffib (V) fco^*. 0. 
30 5<b-a<l. 4 05*b<tt, 0. 8<b-a< 
1. 2, 3Elc»*L<H:. 0. 8<b-a<l. 0) <D 

[0 0 3 3] *fc, *»B9fc43V^"t:H:, ±E<0J;5ttW 

*^*<DRiMB*:«ftJ: 19 5 0 nmHlg 
(»*b<tt, lOOnmHi, 3 0 0nm£lT 
*Sjfcfifl!k H(-»*b< ttl 5 0 nmHl, 2 5 0 nm 
JKT4S«S«U St>0£ KttlSOn m«l, 2 0 0 

n mWTSissw fc*>* <t 5 ^m^^x^m-r 

40 5 0 

[0 0 3 4] #«9ifc:*5lvCMu ±|B(0<t$ftW 

(B) ^Six5^T^^ft*4:Sr»*-frt>*T«ffl-r 
[0 0 3 5] BlTfc* ^R-?^Sft«#«Mfcfl2*(l.& 

TtftK-r^c *BfflMt«iiiU"CB, mft-mgi&zmm 
50 Mti'ywsrtis-cts. ^^tci^r, * 



(9) 



15 

[0 0 3 6] 

Hb2 0] 
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[0037] sc*. x 1 &i/x 2 «#^aa:te. niftis 

^ BEMK^ = NR* Xtt=CR» R 3 SSrSc 
To mRt;nttm+n^2i45i5ftO-3©!l|(:* 

at-r. r 1 . r 2 xt/r 1 i4#*»atte. 

[0 0 3 8] £TFfc, -*« (A) -CJt*ttS*«»Mfc;- 
ffi»COV^T»3*i"6o (A) KiSV^T. mWn 

tt*fcl"T?*>S»^3P»*bV\ -tlHR 1 , R 2 RXfR 

r/v^^/i-s, 77^^, ry-;^ 

7r^;i^7^ yg, 7;v^^r^/^^7^S, 
7/V3^rv'X/^^7^yS, !>V^KS, 

[0 0 3 9] JilER 1 , R 2 MR 3 ~?%tiS *iZ>W&m 

tt«*tf, ^SWK^ ttSHK^, JWMK^Sr^tf*:: 
fc*"C#*o T^A'Stt, «SWR1^18 (#?l£b< 

-O-^/K v-^a^^rV/K 2-tKn^>xf;K 3 
-fc Kn^v-^nlf/K 3 
b^v^n t?/K 2-T^y^?vK 7th7Sh7f 
A\ 2-7tb75Kxf;K ^yl^^y 2- 



So T/W^r^/VSf^ «2-18 tff*L<H:«* 

*>9. #Mx.tf, tr^/K ry/K l-^a-^/K 2- 

-^^—/K 1, Z—79*J=> — /K 2-^-^^^/K 
[0 0 4 0] T^y^/l^te. jKi»7-10^)77/V 

10 ^1 o^ry— /wx-cfco. «a*.tf* -^^^ 

/K p-^f/V7^7 7x^;K p - h ->:7 
t?fcoT1)i<, #!Jx.fi. 7 3;k ^/7!/;K tr^ 

trny/K >f5^P/K >r y^-y-yyyK t° 
9^y/K ^/hy7/y;K try^/K try 5^ 
/k e° y jf*J~/v^ >r ^ k y /k * y y yK 

20 r^yv^/K ^r/^rl^y— /K tf ^ y v?~/K t°a y 

~yK -r ^yy^/K ^ ^^/y^;K t°^yy ^ 

tf^y^/K tf^v^/K >f^Ky~/K 
* y ~yv£r W £ ^ i ^ 0 
[0 0 4 1] 7/^dri/SH 

< tt^** 1 ~ 6 ) <^fi^SSr*LTV^T^ X^T/Un 

v-. ^y^P*^ ^h^ri/, 2—^ b^ri/^bdr 
2— ^^>-^/V-7}x^/^ h3rv\ ^>-^/P^-^ri/ N 
^=¥i//W*^rV % t^f/^^rv's ^^^^yv^-^ri^, 

^6-1 0©a**S:WbTV^Tt<tV^Ty— /W*^rV 

-18 (0*L<f^m^cl-6) (OTyv^ryw^ST? 
^Jx.«> ^ rc^^*. ^-^^yv^ 

40 ry — yw^S-C^J^fi, 4— ^ h^V 

tt, ««tl-18 (#*L<Htj«*»l — 6) 07V 

V, ^^^y^yt-^^ ^-^^/-Yyw^-^rv-. 
y-f;^^r^ ^^^^y-Yy^^v^Sr^tf ^,^^^5 

[0 0 4 2] TtV*;VT $ySlt «** 1-18 (ff 
*L< -6) (D7;i/^75ySt*9s M 

^.tf, y^ywr^y. ^y y , ^x^r^ 

50 y , v-j^^t ^ y . ^-^ ^yvr 5 y , ^yvr ^ 



17 

IS, «*ftl-18 «SF*b<f4«*«l-6) ©7S 
KSTNbtK W;xfi, 7th75K T^fu^^VT 

7tf;W!>yf^7^y, T-tf-JV*? #y S: i/fl' 

7^ t'd/V^;^ $ y , ^^y-ovr^ y , * 
99J4tvT%j* ^^/^;Mf;v7^, K-r # 
y-tvw^y, YfiJ/^^^^/vT^y^ 9=713 
;4/vt% y &r tds-e^So ^^yr^KS 

tt, «f*b<tt«**l-6) <D«& 

fi8r*fbTVvrt> J^vx/i^^TS K£-C*>9, Wx. 
fi, y^^/Wtf^T^ K, ^9>^/^>T^ K, y 
n t:VV^A^>T^ K. 2 -y h^^a^i^/i^^T 
^ K. 3-7^yynt>^/^y7^ K, 2 -Tir h 

[0 0 4 3] 7^3^^;^^7^/Sll ^iSHK 
2-18 (#*L<tt«**2-'6) 07^3*VA;i/ 
^7^/S-Ci)^ W£fi, y b*V#A^~A-T 
S y . xh^^/l/^/^^/, Jrf^A'ttl/lJfV 
?$~;vT 5 y , 9 >^ V/^^f V*/i^#c=.^r 5 y SrP 

S^idS-etSo 7^3^^*^7^Stt, 
ftSai-18 0SF*b<tt«**l'-6) 07/^^r 
^;V^;l/7^Stfe^ WA.fi* y h^rv^A-tf; 
~/VT^y, ^ h^rv-^/W^^/WT^ y , ^^/v^* 
i/^;l,^^;V7 ^ y , ^ ^^>/^^ri/^/W^^/Vr ^ 
y Sr^ptf 5r £ Q ^77^^7^/Slt 

ft*»0-18 (0£b<fi^Pif£G:O-6) (DX/i^r 
^7$;!^*!), Wx.fi, y ^Aovv^r^-Y 
T 5 y . Wf^;i'7 7 i &^7 5>', ^^/v^/v^ 

r^^7^, tv^/^^r^-Y^r ^ y > ^ 

f/WV7 7 ; E''Y/V7^, ^yrv';^;V77^/V 

r^y «r^if^rt^-e#6o 

[0 0 4 4] {rWKiti, Ml-18 «E?;£b< 
K*-C*>5, Wx.fi. !>WK *?yw*Wb\ N, 

bTV^Tfciv^*^ W K*T?*>D, Wx.fi, ^9 
W K, y^/V^^WK, N, N-S^^vl^** 

KSr*«f5^fc*T?#S 0 7^SB, R*ftl-18 

(#*b<rwWKRi'-'6) ^r^S-efc*), Wlx.fi 
>^y^/K nr99*r* J4t\>*mf £r fcds-c* 

6o T7^*V#7P/#~/WSte s ^35fc2-18 (»* 
b<fl, gl**2 — 6) <DT/^3^riy^/^^./WS-efc 
19, Wx.fi, ^ h^r^^^^/K xh^V^/^ 
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[0 0 4 5] #/w<*>f/V«H\ #81*1^18 (#S 
/w^-f/vS"C*>9. Wx.fi. #/w^*>ivk N, N- 

/K ^-^^f^/v^/v^^^/v^mf b&X% 
Z> 0 T/uJc/ux/ufr^sumte, 1-18 (£P£b 

<ttJR**l'-6) oWfea**LTV*Tt>ftvvr^* 
10 /W^w^^vS^fc^, Wx.fi. y^^^/W/^^/K ^ 

t £ c TVl^/V^A-^ >f ~A-Sf3, 1-18 (# 

*b< tt^lRSRl — e) ©7;^/^^7^;Hti) 
9. Wx.fi, ^#y^;W7>r-;K 

^r^-fA-Ste, KitO-18 (#£b<fS^m$:0 
— 6) (Dg#iSSr^'bTV>r4><):V^^7W^T^/^S-e 
Wx.fi. ^/w^r^/K ^y^/wv^r^-'f 

[0 0 4 6] b 1 ^L 2 tt. fr*m*L\Z-2ffi<Dmigim 

2 ^^L-cv^5^ig J ^■^*l^-e4-8*^s^^-r 

5 0 b 1 , Xt^b 2 O^W^bTfi, -C (R 4 ) (R 
6 )-, -C (R 6 )=. -N (R 7 )-. -N = , -O-, 
RZf- S -Srtt*^*>*T:«J5l8**t* 2ffi(D»^S^# 
30 ff61^^-e#So H-C. R 4 , R 5 , R 6 X.T/R 7 

»#^aacte, *^is^^fcfismssrigb, -=e<Dp*0 

tt, ffflBR 1 , R 2 SI^R 3 ICTMtfet(Dt^ 

as-e§\ *<og*jWtt. StfiBR 1 , r 2 X7j?R 8 f^TiftK 
bfct^ti^is-efc^o 

[0 0 4 7] ±|S4-8MSf-oV^TH(C|^jjEffl{C|ftKi- 
40 -fr>V*>>, ^^-Si/? n^r^* / l/&mfZ>^ k 

V3r>, 7h7t KP77y^y, 7h7tKP77 
tilfn— 7Wh y^-^ N -7^ h7t Kaft7x^*y, 

^ t Knf t7^y b y ty r i^t?# 

&o 6fi»o«kLtf±, =^yy^v. 
=^y^y^^, ^yy^^s 
so ^y^^y^, ^^-^^y^y >\ t7h^r/y, 



(11) 
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10 0 4 8] 7M^<£>#Ji LTfS, v-^p^ 

y^^, my^n^^yhy^y, **yrf 
®*u<tt6*ai-e*6o 

[0 0 4 9] #Nttfl2*dtt* TB— i»E* (A- I) T?* 
[0 0 5 0] 

Mb 2 i] 

(A-l) 

X" 



20 



Jl JI 

R14 IT" 12 

X22 



[0 0 5 1] *«f>, X U X^X"B:, #*»3fcfc» ^ 
JS^» =NR' , Xli=CR' R 10 «r3H-. 

*fcR* , R» *3<tt5R ll, «:#-*3S5i:^*^m^*fc(i 
««lSSr^i-o X ,, SOtX a^ ^^^^S = NR , „ XT* 
= CR 9 R 10 {*. th^TJWB— JR* (A) KiasrtSX 
1 &TJ*X 2 -e«$tt5 = NR' , ,Rtf=CR 2 R s tm 
m-?&V. *r©#*bV*KBfc|^— -C*>.5 0 £fcR 8 , 
R » XVR«TSfS^5(Htttt. MB-*** (A) tc 

*5ttSR' % r 2 rvr 3 -?mziv2>m®&hmm-v$> 

9> *fc*©»*LV^fflt>W— CfcSo R*\ R a , 

R"SCR», *SV*|*R»2UFR , '#RWK:Wfe 

»j*UTt»J:V\ r^ffifPiffi-g-Sfcm&XSr^b-CV^ 
Tt>J:<. t©SMi: LTIt, tfJfER 1 ~R S KTfft 

[0052J _h|BX"2S.VX a tt, #*ISi£fcU 
f*>5V^=CR' R ,, *-Cfe-5ridS»*b<, 
&5ii]I^fc5V'>f;i#{;:=CR' R"Ii:!i5r Y) 
#*bv\, r* SO!R"ii> #^^5i{c, 

yvi5C-?\ v'T/S, Ti/M, T/WadF-V*/^— /V 



X"AtfX"##|Clt*B(^fcJte$i§^ R'\ R 

bV^^tP-frt bTIi, R'\ R 12 , R"SVR 

7?yS> 7/V^7 5yS, T 5 Kl, */\>*^ 
T% Kg. ^77^/V7SyS, 7/W=* /Wa)? 
=-/VT 5 y 7/V3if->XyV*=/U7 £ W 

Kg, Wj'WKSv 7^/Wg, TyU=>=3f->*/UJH- 
/H, #/w<*W7wg, 7/v#;v^/i'*=;i'S > T/w^r 

So 

[0 0 5 3] ftt>»*bV^«i^t5*t bTtt, R'\ 

r i2 > R a RVR u t£&*m&K s *mm*. femmi 

~6<DT/W=i^rv'S, 1 ~ 6 cOT/W^r/W^S, 

6©T? K3E, »l~6®^*y7? 
K*» jttSRSR 1 ~ 6 co -7 W K»» 1 ~ 6 cor v 

1 ~ 6 co^/w^^-^f 1 ~ 6 COT/V^r/V^yU 

30 jjx— l ~ 6 <dtsu*(-suxj>v7 ^ ^/wS-efc 
ot, rco*>*>^^< 1 2-5^n^ySf, V7; 

[0 0 5 4] X ,1 Rt/X K *S*{i=CR 9 R u St*S 
ttttffifeftSffltt* TIE-JK^: (A-II) 
Yb*«t»*» 5ri *s#tc»* bv^ 
[0 0 5 5] 
[Yb2 2] 

(A-II) 

40 NC^ ^CN 




50 



[0 0 5 6] S«t>, R", R'\ R", SUtR 18 «, .# 
|^IfER ,, ~R 14 (coV^Tt^^b^'fe,Oi:llla 

[0 0 5 7] *^^Jtt, Tfla-«5S: (A-III ) * 
(A-IV) T^$tl5ft^«T?fc5rJ:*5f 



(12) 



21 



[0 0 5 8] 
Ift2 3] 

(A-lll) 



NC^ ,CN 



(R20) 



4-m4' 




(R19) ( 



'nvt 



ioo5 9] R a \*wy^m*> ^rsm. r 

/Wa^g, T/W^f/W^^-S, Kg, ^/U*V7 5 
Kg, ?W KI. T^/Vg, XIST/l' 
/VSSr«-T 0 R 20 «> StflSR 1 ~R S tttllMLfct)© 
iiCb©^t*t5. m4li 1 l~4<Z>g$:§:*U 

[0 0 6 0] 
Hb2 4] 

(A-IV) 

NC^ jCN 




[oo6i] 5$*, R"\*yj<mm'¥--£titem&&*m 

To «&g£li, tfJfER 1 ~R 9 KTt&K Lfc 

U m5aS2«±(0!E$c£:3li-fc£\ «^<OR 21 tt^*t 

u--efc o X i> o T V^T t <t V \, 
[0 0 6 2] — «5£ (A-III ) H*SV>T» R 19 tR w 



10-324065 



22 



1~807V;H» ^^^:2~6<DT/V='dfv-*/U3}?^ 
/vg R^***^ Ml~6©7M;u 

R"^^i~60T/V=i^fv-S-e. /)»oR» 

[0 0 6 3] -/RaS (A-III ) ^«3*L5#Hfflfcfls»J 
(4. TE5C^iP*;ft54b^^fc*£.fc#Wfc#*L 



10 [00 6 4] 
Mb 2 5] 



NC^CN 



0CH3 

NC^CN 

[0 0 6 5] — $!5*; (A-IV) K.fcVT, R"t*#J* L 

20 g, T/U=i*r^m. T/V^A^-^r^ 75 KS> 

>T5 Kg, *WK«, XteTiXA-g-Cfc*), Itjf 
£L<{i, Mtl~6©7/V^;H, 

yvS^, ->7yS, ^iti~6©7;^Jfv'S < itt 

iSl~6©7/^f*S 1 MSl~6©75 K 
g, 1 ~ 6 <Z>*7U* VT 5 Kg, 1-6© 

{»WKI. «l~6©7v'/witfe9 1 

js^, asmst^, 9kmm*. ^ryg, ym&\~s<r> 

30 So 

[0 0 6 6] ^MK^V^S*«MWl5fflC!)JM*:»ftfls^ 

[0 0 6 7] 
Kb 2 6 1 




0-324065 



No. 


R1 


R2 


R3 


R4 


A-1 


H 


H 


H 


H 


A-2 


CH 3 


H 


H 


H 


A-3 


CH3 


H 


OCH3 


H 


A-4 


OOfc 


H 


OCH3 


H 


A-5 


Of 5H37 


H 


H 


H 


A-6 


F 


H 


H 


H 


A-7 


CI 


H 


H 


H 


A-8 


Br 


H 


H 


H 


A-9 


OOb 


H 


H 


H 


A-10 


CH 2 Ph 


H 


H 


H 


A-11 


CHbCO^H 


H 


H 


H 


A-12 


OC2H5 


H 


OC2H5 


H 


A-13 


OC2H5 


H 


SCH3 


H 


A-14 


CI 


H 


Ci 


H 


A-1 5 


CH 3 


H 


Br 


H 


A- 16 


CH3 


H 


CH3 


H 


A-17 


COfeCHg 


H 


H 


H 


A-18 


COC11H23 


H 


H 


H 


A-19 


Br 


H 


OOtOfeCH 


H 



[0 0 6 8] 



Ut2 7] 




No. 


R1 


R2 


R3 


R4 


A-20 


CH 3 


CHa 


CH 3 


Chfe 


A-21 


CH 3 


OCH3 


CH3 


OCHs 


A-22 


F 


H 


F 


H 


A-23 


F 


F 


F 


F 


A-24 


CN 


H 


CN 


H 


A-25 


CQ2CH3 


H 


CQ2CH3 


H 


A-26 


CI 


NHCOCnHa3 


CI 


NHCOCHH23 



A-27 




[0 0 6 9] 



Ut2 8] 
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NO. 


Ri 


R2 


R3 


R4 


R5 


R6 


A-28 


CH3 


H 


H 


H 


H 


H 


A-29 


CH3 


CI 


H 


H 


H 


H 


A-30 


CH3 


CH 3 


H 


H 


H 


H 


A-31 


H 


H 


H 


OCH3 


H 


H 


A-32 


H 


H 


H 


CeHi7 


H 


H 


A-33 


H 


H . 


H 


SCH 3 


H 


H 



A-34 A-35 A-36 



[0 0 7 0] 




[0 0 7 1] [<t3 0] 




0-324065 



No. 




R2 


R3 


R4 


A-41 


H 


H 


H 


H 


A-42 


H 


OOfeCHa 


H 


H 



A-43 A-44 



[0 0 7 2] 




[0 0 7 3] 



Mb 3 2] 



[0 0 7 41 



(17) 



31 



WSWl 0-324065 



A-70 



32 



No. 


R1 


R2 


R3 


R4 


A-52 


CI 


CI 


Cf 


CI 


A-53 


CI 


H 


CI 


H 


A-54 


F 


F 


F 


F 


A-55 


CI 


CI 


CI 


NHCOCH3 


A-56 


CI 


CI 


CI 


O 

u 

o 10 i-f 2 i 


A-57 


CI 


NHCOCsHn 


CI 


NHCOCgHn 


A-58 


CI 


NHCOC11H23 


CI 


NHCOC11H23 


A-59 


CI 




CI 


NHCONHC2H5 


A-60 


CI 


NHSO&CH3 


CI 





[ft3 3] 



O 



No. 


R1 


R2 


R3 


R4 


A-61 


CI 


CO2C2H5 


CI 


CQ2C2H5 


A-62 


CI 




CI 


CONHC©Hi7 


A-63 


Ci 


H 


SC2H5 


H 


A-64 


H 


H 


H 


H 


A-65 


CO2C2H5 


CO2C2H5 


CC^CgHg 


CO2C2H5 


A-66 


COCsHi7 


COCaHl? 


COCbH 17 


COC8H17 


A-67 


CO2C2H5 


H 


CO2C2H5 


H 


A-68 


SC12H2S 


H 


H 


H 


A-69 


Cf 


CI 


CN 


CN 



A-71 



H 3 CNHSO a N H.JL,CI 



Cl^ >r ^NHS0 2 NHCH 3 Br 

O O 



^^jf^OCOC 2 H 5 



A-72 

O 

HsCaOaCNH^JL^Br 



NHC0 2 C 2 H 5 



[0 0 7 5J 



HIS 3 4] 
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O 



No. 


R1 


R2 


R3 




A-75 


SOsC^Hk 








A-76 


SOaCyHs 


S02C2H 6 


SO2C2H6 


OC0H5 


A-77 


SQ2C2H5 


OC2H5 


SO2C2H5 


OC2H5 


A-78 


SO2C2H5 


H 


SOgC^Hs 


H 


A-79 


SOC2H5 


SOQ2HS 


SOC2H5 


SOC2H5 


A-80 


SCfcPh 


SOaPh 


SOgPh 


CI 


A-81 


SOgPh 


SOaPh 


CN 


CN 


A-82 


SOfePh 


SOgPh 


SQaPh 


SQ>Ph 


A-83 


SCF 3 


SCF 3 


SCF 3 


SCF 3 


A-84 


SOCF3 


SOCF3 


SOCF3 


SOCF3 


A-85 


SQ2CF3 


SQ2CF3 


SO2CF3 


SQ2CF3 


A-86 


SQ2CF3 


H 


SQzCF 3 


H 


A-87 


H 


H 


SOfcCF 3 


H 


A-88 


CI 


SQ2CF 3 


SO2CF3 


CI 



[0 0 7 7] 



Ut3 6] 
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[0 0 7 8] Ut 3 7 ] 




#BB¥l 0-324065 



A-105 A-106 

OtJrXI o}0C 



A-107 A-108 A-109 




[0 0 7 9] 



[ft3 8] 



[0 0 8 0] 




mffl*?- 10-324065 



A-119 



A-120 



N 



JCN 



N 



N 




N 



H 3 C 



H a C 




CN 



Ut3 9] 




X2 



No. 


X1 


X2 


A-121 


NC8H 17 


NCaH 17 


A-122 


N+(C 5 Hn) 2 


0 



A-123 

N-C e H 17 
O 



A-124 
NSO a Ph 

NS0 2 Ph 



10 0 8 1] 



Ift4 0] 




No. 


Rl 


R2 


R3 


R4 


A-125 


CN 


CQ2CH3 


CN 


CQ2CH3 


A-126 


CN 


CQ2C4H& 


CN 


CQ2C4H9 


A-127 


CN 


CXD2C11H23 


CN 


CQ2C11H23 


A-128 


CO2C2H5 


CQgCzHe 


CQzCzHs 


C02C2H5 


A-129 


COOfe 


OOCH3 


COCH3 


OOCH3 


A-130 


SO2C2H5 




SQgCgHg 




A-131 


CI 


CI 


CN 


CN 



[0 0 8 2] [ft4 1] 




No. 


R1 


R2 


R3 


R4 


A-132 


H 


H 


H 


H 


A-133 


CI 


CI 


CI 


CI 


A-134 


CI 
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[0 0 8 4] — #5£ (A) -C^fr-Mfc-g^te. 08*. 
f£» J. Chem. Soc. Perkin Trans. 1,611(1992), Synth 
esis, 546(1971) ft if <D-f$t#}&f$.mm CTSMt* 

Br 

' F Kl / Cu(l I) I 



-CI 
'CI 



TSia;fc«v\ *&m\z.to&9mtt&to (A- 2 2) ft 

[0 0 8 5] 
[flS4 3] 




HMPA/1S0-160' , C 




(A-22a) 

CN 

< /NaH/tCCsHsJaPkPdClg 
CN 



THF 




NC "CN 
(A-22b) 



Br, 




NC CN 
(A-22) 



[008 6] (A- 22a) <D^j8L 

1, 4—^0*- 2, 5 -V-7/\sjrvOMl/2. 7 
2 g, Efcffcjfr y 4. 9 g. R<fb«J39. 53g v ft 
tfHMPA (~*lM^vV*;**y 5/:? h y TS K) 3 
Om 1 Srig^U ^iii"T\ 1 5 0~ 1 6 O'ClcAPt&L 

*ft»EE»IBi-5r4:fcJ:*> (A-2 2 a) OifeMS 

2 . 9 3 g ft#fc 0 
[008 7] (A-2 2b) 

(A-22a) 3. 66g, va/=MJ;V2. 64 
g , T^mit-T hJ^Al. 44g« If* h y 7^ = 
/U*j^7^V/-?9^^A;5'n7-< KO. 2 1 glCTHF 

(Tf7tKo77y) 6 0ml«rAP^., 1 2^fM*Pf^ 



ttgfcftiSS'JU ft^-rsriKU;!? (A- 2 2 b) ©6 
-feHfr2. 6 8gSr#fc. 
[0 0 8 8] (A-2 2) <D<£-f& 
40 (A- 2 2 b) 3. 3 6glc*10 0ml5rM, Z.<0 

#fe;h,fc#fiifcJRfcliaiU ^*-egfe?*m. «Mfc* 
^V6 0mlWWLfc. i©»«ft-«ia»^hJ>irA 
TUtMW*," iStt*M&«U »KSr«*i-S r. t ic J: 9 S 
to**i-3«js*flS'&« (A-2 2) 0>flt&MFA3. 11 

g £#fco 

[0 0 8 9] TESCK«V\ *»IB©«^fb'&« (A- 
5 8) ft-a-^bfeo 
[0 0 9 0] 
50 U£4 4] 
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CI^JL^CI NH 3 gas CI^Jl^JslHa CnH^COC! / Et 3 N 
CI^Y^CI CH 3° N ^ H.N^Y^CI 

(A-58a) 

O 



DMF 



C I yJl^N HCOC! 1 H 
H 23 C 1 ^ONH-^Nr^CI 



(A-58) 

[0 0 9 11 (A- 5 8 a) 0>&J$L 
^n7^2 5, 0gSr7th-h3/V6 0mlKJS^ 

jftfc*Hft*«»tU ftV^7th^by;V10 0 
m 1 Tifc^L, teTSISLT (A - 5 8 a) 19. 6 
g £#fc 0 

(A- 5 8) (D&tfL 

(A-58a) 2. lg, 7!>y/^n7^K4. 4 
g, .*5±tfh5 3if/l/7 5y2. 8m 1 CDMF 10 0 
mlSrSP^., 7 0t:-e*P|^bfCo 7 «FW*PlRLfc«. ft 
7k 3 0 0 m 1 Bffifc^^"X?»ttIbfco h 

y**^ttjH«W8U 7tb^by/vt?sjgit§r 
*fc<fcoTHtt«^r5«**fc^ (A-5 8) <Dj|fe 

1 . 7 g £r#tfi 0 
[0 0 9 2] -«* (A) T«S*t*»aiBWb?Wtt. * 

<Oft*M£ LTWU *SWF3 — 2 2 4 7 9 3 
«fciEffc0>— «*<III) . (IV) , tKfj: (V) "C* 

Pl¥2 - 3 0 0 2 8 7#42t«lXW«P8|5p2-3 0 0 2 8 
*bV^fc<Dtt, ^A«g{^ (Wxft PA- 1 006 (H 

^M&yr-f^ mm fcavn*^ <« 

jfctf, IRG-0 2 3, IRG-0 2 2 (£JLbB#ffc3IS 

(*))) "CfcO. ftfc#*U^fc(Z>M\ vM^-^* 

(B) 



[0 0 9 3] -JK^; (A) "C«S*LS*«MMb«l©«* 
ttfeS 1 0 0 llgU^t LT 1-10 0 IIS 

ottHt?*>*r.i:ds»*L<, 1-5 OS*£i$tf>®ffl-c 
jfcS£kjWEfcff*b<, 4*lcff*b<tti-2 5ii 
gpco^ffl-efc 9 , L<ttl-10 a*gpco®H 

-Cfc^o -blB^^^ir— ©«*P*tt, fflfe^l 0 0 

20 aasBtcitbr l — i.o ofissucojeH-efcs^i:*® 

*b<, M(C0*L<(^l-5OfiS35(O®H-eS>l9. 

L<ttl~l 0SS£B<£>|SiaT?£>6o 
[0 0 9 4] ftfc, *»Htffflv^6>*t5#»ft*fcov^ 

30 ^ b*y> l/?k&m. 7yh7^y^fiS, 

t^-e^^o *»WKisv^tt. TIB-tfW; (B) -e* 

[0 0 9 5] 
Mb4 5] 



(M1) m1 



[0096]^ Z 1 RXfiZ 2 tt\ 5.R* 
>&£3tlh> n 1, n 2 0, l*f£f*2£ 



$ * § fc tf> tJLiKB ft 0 Jt <D» Z^ffo 
[0 0 9 7] — (B) "C*S*tS^r=^ft*fco 
v^T, KT^ffW^RMi-So Z 1 Xtfz 2 tt, 
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Z 1 RXfZ 2 \Z.£^xmf&£i%Z>mb\,X\^ 3, 3- 
v^TVV^vW ^ K^yfc 3 , 3 - v ? T/W3r/W<:x> r 

^vy^^^-A-^u ^ h^*^— 

yy -trw-yw^ ^vy^i^^-zi^u 

-#-7 b>r 5 ^-a*. fy^, *y y 
^y^yy^su u, 5 — b] ^y^y^ 

— ^SU try 5^«ftlfSr*rfSr fcas-c#5 0 
"CI** UfC— (A) (c&^Tf&MUfcR 1 , R 2 R 

[oo98i ±E«Dia;©«*»c»u<«wrs 0 r 

;K;wSfi, At* ft 1-18 L < ttiftJMfc 1 - 
8) <z>ittH % ^>^*fctt««©«iftKSr*b"CV^Tt 

j;v^T^^/va"C*>0, OTittf. y^/K ^i^/K 

ST*>*9, tf=/K ry/K 1— ^n-^/K 

2— 'O-^—ZK 1, 3— #:t52— ^ 

[0 0 9 9] «*«7-^l (XDT^/U 

A\ 4— ^A^^ri^m^/K 3— ^7/W^^r->^^^. 
/K 3, 5 -v^^/^^rV^ai^/K 4^^VXM 
K:7^~A\ 2£tM— ^ V^A'tfi^T^ K^^i 
=/P**l:fS ^rnSSll 

oiS^ ©»XV7E*oaKHtt 1 otfet 

fr^^i, >f s^:/— /vat. fy^s, ;*/v*^ 

So 

[0 1 0 0] ^p^viS^-ir LTttM*.!*, 7^*JB 
zv=« tfiXft 1-18 (»* L < ttAXft 1 ~ 
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r y ^t*vSB, 6-io coef&ssr^r lt 
v^rt> jzi^ry — zv^^v-s-^fcD, ^^y^r 

s c r/v*/v^;«sri* ***i-i8 «f*b<tt« 
*8ci — 8) ©7;vW^S-e*)9, *?vv 

Xtt* ^Sf8U-18 Off* L 8) COT 

/v;*-*-^ 'O^y^zv;*-*-^ t^^y-f;^^ 

[0101] 7/V^r/V7 5 y £tt. £3*$: 1-18 

*u<ttjR**i — 8) (or/w^r^r^yS-efct), w 
x.fi. y^/v-r^y. -^y^vwr^y, ^^7; 

y. v^/^7 5 yfttf*^f/V7 5 y Sr^if 
20 JMfcl-8) ©7 5K3St»9, 7tb7^; 

^P/V>r^75y % ^y^y>f;v7^y, ^-^^ 
y-f AT ^ y . ^^y><;^^;V75y, SI^^^X 

*Sl-18 (»*b<ttjR**l — 8) CO^/^^T 

fc*ST?#So 7;^*^*^7?;Stt, 
1 — 18 (0^L< ttjRSURl — 8) ©T/W=«=¥->*/W 
30 ^7^/SrJ)^ M?t&, y h^r^/^^7 
^ y x RTf^ f^r^/^^7 ^ y %m?Z> Z. t ^-C 

f§o 7^3*^;v*^7 5;SB, 

8 0f*b<ttjK*«l~8) (DT^^=¥->^/W^^/W 

mttti* y h*^;^^7 5 y . 

h ^p-ix^/w^^/WT 5 y S^ff 5 r i: S 0 
[0 10 2] ^7r^7^7^Sfi, ^m^:0-l 
8 (»*b<ttl«*«0'-8) ^fi^SSr#UTV^Tt> 

iv ^77*^^7$ y at?W*.«, y^/^/^^r 

40 ^77* > f^T5>', tf/VX/P^r^e^f/^T ^ 

y, ;^;V7 7^/V7; / J 

5o !>WKSH «*«tl-18 (ff*lXtt«** 
1-8) ©«»as^^rL"CV^-Ct>J:V^!>W KS-e*> 
19, >>WK. y^^WK. N, N-i^y 

So ^*5^WK*W:, ^if 1-18 «ff*L<tt« 

g-Cfc!9. Mill ^^W'b\ y^/^^-»?W 

50 >T KSr#Jf * rt^r#§ 0 T i//wS(is 1-1 
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8 1-^8) <07^;HiT?fc5, 

8 (»*b<ttj^*»1^8) ©7^3^^*^ 

[0 10 31 *;w^>f/wafi, ^StiRl — l 8 (»* 

tt, ft»*l-18 (»*b<tt«**l-8) ©7/V 

1-18 (ff*b<»±«*»l — 8) CDT/V^r/V^/V^ 

L<f*R*»0'^8) Off&S£*LTl^TV^&V^ 

^/i^ r ^->f A-Sr^ff 5 £ £ as-i?# £ 0 
[0 10 4] Z 1 *5<tU=Z 2 tt. «Kl*fcttJilllft(D 
3, S-^/^/WyK^^ 3, 3-v^T/V^r 

[01051 r 3 \ xt5R 8i tt#^a»*^r/w^r7wasr 
i-i8 (»*u<tt«*»i-'8) (owmtLtctemm 

0*b<tt, it^^7;w^r;ua, *>5VM*ry— /v 
^n^ig^ tKB^>S, T/V^v'S, 7V 

tKo*^xf;K 3-t KP^r^ntVK 2— 
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* S^^/K ^A^^iX^^VK 2 h^rv^^VK 2 
- (2 h^rVx h^rV) ^^VK 2 --X/l'Sfc:*^- 
/K 3 -^/W^ofcVK 3-^/V7^^^/V N 4-^/W 
sfc:/9vK 2- (S-X/^/d^V) ac^/K 2- 
t Kn^ri/- 3 -^/V^^tz tVK 3 -*/U*:/n tK^t 

[0 10 6] L 3 , L 4 > L 6 , L 6 ST^L 7 -C^^tb 

^ ^y^pyf, l -^e/i^ y y is 9 xj^i/tis 

[0107] Ml tt«fflM««*K ^^Sr^-f-o M 1 F*» 

tui!?^*^ #y y^-^A^^- 
y^^<D7;^y^l^^ 7f77/^;i/7y^ 
£^>r;*->\ try i?=^^-f^-v*if(o#»-f ^ds# 

fi, ^iy*^^^ ttJR-Y^-v, 3^*-f 

^^/n*ife>f p- h/^^-^/v^^^^^ p 

-^un^>-1fv;*/i^^a£^;a~>\ 1, 3 — O-ifv 
i/?s/]ssfr>M«{$-> > 1, 5 —r~7 9 U^-J^/^l^^ 

-Y^-^ 2, 6-t7^^^;^y^t^ 
if) , SK*^*^ ^VT^tV, iait[3Rtt>r^ 

[0 10 8] 
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CI 
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[0 10 9] ssir*. y>^-r^-v mz.t£. <^*r*7 

[0 1 1 ol 
Ut4 7] 
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C4H9 



[ 0 1 1 1 J &mtf 3 r t >6S-C# 5, ml ttm^fSr^>« 
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[0 112] 

[0 113] 
Ift4 8] 
(B-l) 

R32 R33 

1 / m2 ( M2 "12- ) 
[0 114] iSf, Z n S.t/Z 22 ti:«-*SfiSctc N 

^5% -C (R 84 ) (R«) Xtt-N (R») -Sr* 
1\ R M X R"> R'\ R M XVR M «#Aa3i:^^m 
tl~8©7;^SSrtt. R"li, *JWR-=P, ft* 
% 1 ~ 8 ©7;V*/H, ftfg& 7 ~ 1 0 ©7 

s« M6~io©7y-yn, ^foSi, /^y 

>JR^ 3ltt^^:l~8 0*/w^-f/uas:^bs ffl. 
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* [0 115HRS (B- I) -?m&1lZ>i<'T=->-&m 
-C (R M ) (R 35 ) *fcr±-N (R") 
6 (OT/l-^m-Qh ?) , R'\ R ss Xl5R 36 l*#>«r3ai: 

(-R«^:i~6<o«lg^<OT/^/wS-e*>!), R"tt7k 
/w^r/wS. 731— /us, trysts, try^vVi^ ^ 

2 « ©s-ctt £ thtc<< ^m. &mi$.-fz> it $> K&m 

[0 116] 

Ms 4 9] 
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Ms so]' 

SO3 
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-I) K*3Vv(\ *©*1>»*bV^*^j3^:tt, X 3 
XtfX 4 tt#fc-C (R M ) (R 35 ) Xtt*Kl-N 
(R 36 ) R S2 *5i:t^R 33 ^#^S45i:^. fsm 

nf/H, -Yy^ntT/va. ^/um R 34 . 

9, R w tt**lB^. y^a, ^^/wS, iwiff^x * 
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B-64 
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B-65 
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(CH2) 3 OCCH 3 


cio 4 - 


B-72 




CI0 4 - 


B-73 


(CH 2 )3SCH 3 


BF 4 - 
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[0 13 1] — (B) -Q&£frZ>ik&®Yt. ' 
xA • /n— (F. M. Ha me r) M ^rut-C 
9 V - aV/^yX-i/T-y • ^-TX- T>F • 
V K • ^y/^yX (Heterocyclic Compounds 

-Cyanine Dyes and RelatedCompounds) J , ^h^' 9 
•Y V— • T>Y ' Vis* (John Wiley & Sons)tt— — =. 
— a— n v KV« 1 9 6 4^fiJ ; ^— • 31 A • 
— (D. M. S t u r me r) M r^^a-^-f ^ U 
5/ ^ . = ^X— • b f y ^ * • V • 

^■7" a ? V y# • <^ 5 ^. h y — (Heterocyclic Comp 
ounds-Specialtopics in heterocyclic chemistry) 

J , S18S« 311 405, 14 8 2*^5 151, V 
ay-j'-fS- - T>- K • I^X (John Wiley & Sons) 
tt— — 3. — 3 — nvK>\ 1 9 7 7^fiJ; TP5»X 
• h y — • - • =i^-?^^X(Rodd' 

s Chemistry of Carbon Compounds) J 2nd. Ed. vol. IV, p 
artB, 1 9 7 7f(k 115$, I3 6 9H4 2 2M, 

^/HrfcTT • iM^i^;* • x^^y 5/^ • # r 

(Elsevir Science Publishing Company Inc. ) tfc 
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[0132] &Kwcotfi®.m»mm-i. Mw.mm&.mt 

7 y? \?y=?-fr0 . 6~0. 9 ( im©/l'^;l'-^ 

10 z.k\>x-%%> 0 

[0 13 3] *#93om«!E«iy!&#tt, JMWftKli, T 

(1) by yP^yf-frQ . 6~0. 9 m<D7'V;7Vu 

(2) byyptfy^&O. 6~0. 9(imO/u^ 

[0134] &mw<Dm&m&mftc>mkmc'z>\^xwi 

^•5*f5|SfSr^fflbTg!ijg-rsr t^-Ct5o SP*>> DV 

jmk zvxmmiz£vi%mm*mimi£^itw§#* 
-&ffr£u Te.mm*piWKvxz.tiib&&mmK£*) 
ms-tzzkicx*). fesvMi*fc, mmm#k, mm 
m&<D&&k mm \^^rm<DPim^^mmk zmmiz l 
xmmm\zx<o&&z&z>z.kKS:*). Mart-s^ta* 
40 xzz> 0 

[0135] *&w<t>m mm&mm*. wtic 

h ; #y ^^^^^ y y^coT? y/umm ; 
y rn.it tf-/v, if tf 

50 tbt>SrWfflL.TtJ:v\ _k!EW|sH£>*-m, Mitt, ■+ 
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R^S«l*. DVD-R©atJI^V\ ^rcoiS#*si 
2 0±3mm-?gJiS0. 6 ± 0 . lmm^5^» £> 
5VM4^r©ii:@^8 0±3mmT?ff$^0. 6±0. 1 
mm-!?fe5ri:i 5 ffJU\ B:#/JS 1 2 0 ± 3 m 

m-eff^^O. 6±0. 1 mm<OPim$;m®.Zi£.m-fZ> 

[0 13 61 ISfikS^tgitP>^^ffia©*K*®J-f*. ¥ 

fc£;t(*\ ^y^w^^yv — k r^y/v^-y 
#y tr— ;vt/v=i~- /k N-^^o-AT^y/vr 

/k ffi^t^y^-w-7^^ #yi^f/K #y-r$ 

KWi^fi-a-ffc, sjfyai^-wv, tf?y ^cufwi^ #y 

T^fOgJW*— flfcl-O. 0 0 5~2 0 /im©3EHtc:*) 
9, itFSKIiO. 0 1~10/imOffil-Cfc5„ 
[0 13 7] S« (*fcW:T^l) -ticte, b7S/^r>- 

^u-^IS, # y h b'0®nmPr*mm&. 

(DttWk LTIi, y/u^^-y^c^^/K v 5 ^^ 
tt-fflo^y^- (*fcj*^-y =r-e— ) t^i^pite 

tzxv mmm &ffltzi£xmm.b rn^m b & mm £ 

tii-ets. yi/^-yi©lfii-iKi;o. 0 5~ 

1 0 0 fim<D®H(Ci>() x #£1X1*0. 1~5 0 Mm 
[0 13 8] Zfv-if)\ — -7<om£i±3 00~2000A 
2~0. 9 M m©ffl|'Jb5rt^iU\ ^ 
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■7M<D%&&*: 1 5 0 0~2 0 0 0 A(DffiHf-i" 
5 r. t <fc <0 SI* & Sr 1$ b hj if<g;T $ * 5 £. £ ft < 

10 [0 13 9] S^JiJCfi, -fe^|B^yi^(tt>ttS 0 & 

[pi4o] mmmnmm^ ttriE^,^, ^k^j, 
rtis-e#5. temmmnmommb tt^ w&t??- 

^ ^ a a jjx/w-i./i if ©iS^'fb^'fb*^ ; ^/w^/v 

t£b*<J>^-—7-;v\=c&;—;v^ n-T'u^y— /K -fy 
tib'toTA'^— /V ; 2, 2, 3, 3-f h77PP^P 

y. ^yWji — -rvK — /i^e- y ^^-/uat'— •5> 

/K K'V'^^'y n— /w^e-y y ^-/w^— 7-/W£b* <nif 
30 y ^/HB^ifs-^tfs^t^-c^So -tSE*g 

mmm & a & c -c l -c t <t v ^ 

[0141] m&H<t>0ik VX\t. MtLtt-Vy^l/, -fe 

^*«iSS^^i« ; ssj^tfy^i-^ jKy^oifw 
^y^.^w, ^y-f y^v^©^b7k^*«f 
#yifrfbi^/K jKyffi-fk^-yx^ ^y^kir 
40 ^y^tf-/v*s^^otf-/w5SWi. *y 
r ^ y /^y ^/w, y y ^ ^ y ^^y f;i^©7 ^ y 
#y ^/vr/wn- /k ^-ft^y^^w, 

^M*n5^*^<OSSl4-^tc 0 . 0 1 ~ 1 0 M&% 
50 <D$6H^fc«3, #*L< 1*0. l~5SS%©©HI-fc 
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[0142] ff^ffitLm yf.yu—m. *trv= 

©SJ^i*— JKK 2 0 ~ 5 0 0 n m05©ffll-fc 9 , 0* b 

< 1*5 0~3 0 0 nmOillC^e,, 

[0143] ±m%z&m<n±wi.. \fm<ow£.mz}siir 

tl, Mg, Se, Y, Ti> Z r, Hf> V, Nb> T 

a , Cr, Mo, W, Mn. Re, Fe, Co. Ni, 
Ru, Rh, Pd, Ir, Pt, Cu, Ag, Au, Z 
n, Cd, Al, Ga, In, Si, Ge, Te, P 

b, Po, Sn, RTfB i t£¥<D&mRV¥r-&m$>Z>^ 

JJiLV^©!*, Cr, Ni, Pt, Cu, Ag, A 

te, 1 0-300 n mOilSilCfo D , b 

< 1*5 0~2 0 0 nm1?fc5, 

[0144] 3ts*f^»_h{ci*, ^mm^-^m 
r ©«««»*, *#E©fB«fUl3SiS:tt<=>;fi/-c^ 
-e#5o SiIl-ffiv^iv5tti|sfofJt Ltii, s i 

O, S i 0 2 , Mg F a , SnO,, Si, N, §©1 
Mfeft. «waitt«HB» J&fffc&ltfJB, UV«fl:4*WJB 

3s©:fr$&<g5«£r^tf 5 r t ds-e^ So «SISI*, «*.»* 
^"7 y 9 ©J¥ W*nx-e# t>ttfc^ w ^ A SrS*« 
5ltl±feJ:Ot/*fcliS«±C7 5*- h-T6 

9 Vis if. mm&<Djjm\z.£<0&ttbtiTh£\<\ * 

*>r ©&**££&* U UVft§rJ8UhfLT«g'fb£-Sr5;: 

tt— ^(-«0. l~10 0/imO®||iJi)5 o 
[0 14 5] #_h©X&£J:!K *«±(CfS^e, 
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t^s-e%5o ±IB©<fc 5 KLT -#©«/!#:£ 
flsftU i;ft,k£#*©lB^riSrt#l£fcSJ: SKSMt 

D-RM©jf&SE#!^#£-§!a£-r5r k&T-ZZ> c *7i 
[0 14 6] ilB^WOffiaiB^feli, ±1BflMMB 

iimie«tt»^£iiiau£ (cd7*- ^ h©i&-a-tt 

1 . 2 ~ 1 4 m/fJXD 1 «3g) *fc(4^jfi5EtT|eIfe 
£*&tfS£>, fc5VM*2fg^Wi:©i«^^IIl*5£**e 

3tK«*>6>iNlfl:v— 1 9*-3fc*i?©ie*ffl©*ft- 

GS*H©»/fctt, IH*Jl*fcttR*tJI© 

*>»v^r*P5*©aE»tfisor»j5fcS^*) i-« 
•6-«i8©seft<wc j: 9 eifi-^a^b-rs r t kj: *> «* 

20 ^SE»$*LSi:#*.P>ixS 0 SB»3ti:UTtta»5 0 0 
n m~ 8 5 0 nm L< l±5 0 0 n m~ 8 0 0 n 

m) ©®ffl©}KSS:t-r5^^W— ^— If— A*SfflVN 
£>;ft3„ *»W©DVD— Rfi©«««B«k«(tcK48V^r 
i4, 6 0 0~7 00nm (*f*b<«, 6 20-680 
nm, #(C6 30~650nm) ©tSHO^g© U—^F 
% «LTV^« _h|5©J:5l-IE^$ 

tbfc<*«©^^!4, ««IB«k^-Sr±IEtl^-©^i»3i 
ft-CdI*s$-a:/£i5P>, fcSV^tt*fc2^aSWJi©iSSji5E 

30 T, ^©S^^tfem-TSr fcfcj; 9 fir 5 r. 

[0 14 7] 

\mmm\ wtc, *»!»©*jte«xtj«jti!E«*iB«f 

[SlESfeWl] *»9il!l«5«HEVT = v6* CB-6] 
(le-fbSte = 0 . 9 0 5V, ®J{2l3i^:iStS : 5 4 8 n 
m) t, JMiKJl^fcLTT^lJ^i-WiiMbW, 

2, 2, 3, 3-f h7 7;^P7'p/V-;W^!l^ 

©»6P*I4, MC»LT10li%J:Lfe„ '&bjitz. 
m*l>m<0&Btt** 2. 5li%Tfc^fc 0 i©^*S 
£, SEi:^^7^u^-^ (b7^^ifyf : 
0. 8^m, rrXslflV— 7m : 0. 4/im, ^Ui^/U— 
^©8!$ = 0. 15/nn) ^WW^StJ; <9 M&Zfrtc 
sKy b®tg (ilL@ : 1 2 0mm, ^£ : 0. 

6 mm) (D^oyusfA — 7"ffi!|©*S(C, ^f^=i— b 
(CiiJltU IH®S (Ji:$ (rJOW-^rt) : )K)2 0 0 
nm) Sr^Lfc JfeV^-e, |2^a±t, Au*^? 
50 *LT, J?$i^)l 0 0nmO)tS«ISrf^L, Sffi-h 
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r = vfe^ t % icae s tt£©*antf ban t zmz- 

[0153] »WJ 2 ] £fttfg 1 (C*3V *tv miE->T 
=->"&m [B-6] ©f*t>5K, *»9ilc«SVT=>* 



*-fe^B-l, B-24, B-40. B-54, B - 5 
6, B-6 6, B-7 OXfcfcB- 7 2§rl^HfeEU * 
*:5ifeKFJh?Wi:bT*»MK:fli*-«^; (A) T?***, 
5^«»fl2?M*n* , T«#**.fc6W»-H:l»«K: Lt« 

40 ^^5DVD-RS©ff«IE^S«^Sr^SSiUfc 0 _h!E 

[0 15 4] 
[S3] 

m.2 



t/T=->4&lt Bfeflstttt (V) (nm) 



B-l 0.890 542 

B-24 0.925 50 572 
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